Abstract
INTRODUCTION
Laparoscopy-assisted colorectal surgery is now an important surgical modality for colorectal neoplasms. For left side colon cancer, the root of the inferior mesenteric artery (IMA) is usually cut for D3 lymph node dissection. We keep the left colic artery (LCA) intact even in D3 dissection, to maintain the blood supply of the preserved proximal sigmoid colon (manuscript submitted for publication). However, it is at times diffi cult to locate the root of the LCA when dissecting around the IMA.
Helical computed tomography (CT) and multi-detector CT produce an image of the mesenteric vasculature with faster scanning and narrower collimation [1] than that previously obtained by conventional angiography. Recently, three-dimensional (3D) angiography was shown to help the preoperative assessment of vascular anatomy for laparoscopic lymph node dissection. In this study, we have used preoperative 3D-CT to investigate the vascular anatomy of the IMA for laparoscopic lymph node dissection around IMA with the preservation of LCA, for rectal cancer.
MATERIALS AND METHODS

Patients
One hundred patients (63 men, 37 women) who underwent contrast-enhanced CT from February 2004 to May 2005 were included (Table 1) .
Multi-detector row CT angiography
Multi-detector row CT angiography was performed in all the patients with 16-detector row scanners (Toshiba, Aquilion 16). Patients received 2 mL/kg (not exceeding 150 mL in total) of nonionic contrast medium (300 g/L) injected at a rate of 3 mL/s through a cubital vein, using an 18-22-gauge catheter and a power injector. Scanning was initiated by an automatic bolus-tracking system. The circular region of interest was placed in the abdominal aorta. The threshold level was 100 Hounsfi eld units. The CT scan parameters were collimation 16 mm×1 mm, helical pitch 23. Images were reconstructed at 1-2 mm thickness. All images were analyzed on a workstation (AZE Ltd, Virtual Place Advance 300). The 3D-volume rendering and curved multi-planar reconstruction were done on a workstation by two radiologists. The length from the root of IMA to bifurcation of LCA was measured by curved multi-planar reconstruction.
Statistical analysis
Chi-square test was applied to analyze the differences in incidence of the types of branching of LCA, sigmoidal artery (SA), and SRA. Pearson's product moment test was used to estimate correlation between the distance from the root of IMA to LCA and body weight, height, and body mass index (BMI), respectively.
RESULTS
There was no age difference between male (mean, 68.7 years; range, 30-89 years) and female (mean 67.5 years; range, 20-90 years) patients; the mean overall age was 68. The branching of LCA, SA, and SRA could be deter mined in 82 cases (Table 2 ). Three types of branching were seen (Figure 1 ): Type A, where the three arteries branch off from the same point (10 cases: 6 males, 4 females); Type B, where SA branches off from LCA (45 cases: 28 males, 17 females); and Type C, where SA branches off from SRA (27 cases: 21 males; 6 females). There was no significant difference in the type of branching between male and female patients (P = 0.293; Table 2 ). The distances from IMA root to LCA root (43.1 ± 9.2 mm, n = 82) in Types A, B, and C were 44.1 ± 7.4 mm, 42.2 ± 10.2 mm, and 38.7 ± 7.4 mm, respectively. The distance in Type C was apparently shorter than in Type A, (P = 0.07), and there was no significant difference between the three types ( Table 3) .
The distance from IMA root to LCA root was examined in relation with height and body weight measured in 76 and 77 patients, respectively. There was no correlation between this distance and height (r = 0.139, Figure 2A ), body weight (r = 0.190, Figure 2B ), or BMI (r = 0.102, Figure 2C ). 
DISCUSSION
Recent advances in multi-detector row CT combined with rapid intravenous administration of contrast material have allowed excellent opacifi cation of the mesenteric vessels. Attempts have been made to use this modality to obtain preoperative information on mesenteric vasculatures [2] [3] [4] . The blood supply and lymphatic system of the colon are simple compared with those of the stomach. Accordingly, D3 lymph node dissection for sigmoid and rectal cancer is performed by cutting the root of the IMA. In contrast, for gastric cancer, the lymph nodes around the common hepatic artery, celiac axis, and splenic artery, most of which are group 2 lymph nodes, should be dissected while preserving these major vessels. We have reported a D3 lymph node dissection technique around IMA for lower sigmoid colon or rectal cancer cases, whereby the LCA is kept intact to maintain the blood supply of the preserved proximal sigmoid colon (manuscript submitted for publication). LCA is absent in 12% of individuals, in whom the colosigmoid artery performs its function [5, 6] . In some cases, the length from the root of IMA to that of LCA is fairly long and lymph node dissection around the IMA can be a stressful procedure until the LCA is located, particularly in laparoscopic surgery. To help in locating the LCA during laparoscopic surgery, we have conducted a preoperative 3D-CT investigation to examine the branching of LCA, SA, and SRA, and evaluate the distance from the root of IMA to that of LCA.
In our study, there were no gender differences in mean distance and distance ranges. There was also no correlation between body weight, height, or BMI and the distance from IMA root to LCA root. In branching Type C, the distance from IMA root to LCA root tended to be shorter, but this was not statistically signifi cant. Thus, the distance between IMA root and LCA root is independent of the type of branching or the patient's constitution. However, volume-rendered 3D-CT helped identify vascular branching types for laparoscopic surgery and indicated that the distance of the branching point of the LCA from the IMA root may range from as short as 20 mm to sometimes longer than 70 mm. 
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